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In the title compound, hexa-2 -bromido-4 -oxo-tetrakis{[3-(1-methyl-2-pyrrolidinyl)pyridine-N]copper(II)}, [Cu 4 Br 6 O-(C 10 H 14 N 2 ) 4 ], the four Cu atoms are tetrahedrally arranged around the O atom at the cluster center. The Cu and coordinated N atoms lie along directions which correspond to four of the eight threefold axial directions of a regular octahedron. Each Cu atom lies at the center of a trigonal bipyramid, with the O atom and the pyridine N atom of a nicotine ligand in the axial positions and three Br atoms in the equatorial positions. Average bond distances are: Cu-N = 1.979 (8), Cu-O = 1.931 (6), and CuÁ Á ÁCu = 3.154 (6) Å Å . The configuration of the nicotine ligands is that of the trans diastereomer. In addition, the crystal structure contains five intramolecular C-HÁ Á ÁBr hydrogen bonds, which determine (or support) the orientation of the nicotine molecules relative to their three equatorial Br atoms. One of the nicotine molecules has two C-HÁ Á ÁBr contacts, while the other three nicotine molecules show only one C-HÁ Á ÁBr bond each. Two other intermolecular C-HÁ Á ÁBr hydrogen bonds connect the complex molecules, forming ribbons which extend in the b-and c-axis directions.
Related literature
For related literature, see: Udupa & Krebs (1980) ; Meyer et al. (2006) ; Haendler (1990) .
Experimental
Crystal data [Cu 4 Data collection: APEX2 (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXL97; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2003). This work was financially supported by the National Natural Science Foundation of China (No. 50572039) and the Natural Science Foundation of Jiangsu Province (BK2006199). also lies at the center of a slightly distorted octahedron of Br atoms. This octahedron is in turn surrounded tetrahedrally by the four pyridine N atoms of the nicotine ligands, in parallel orientation with the Cu tetrahedron. The Cu atoms are bridged by the six Br atoms. The net effect is to place each Cu atom at the center of a slightly distorted trigonal bipyramid; the four bipyramids have six edges in common. The central O atom and the pyridine N atoms are in the axial positions, while the bridging Br atoms are in the equatorial positions. In addition, the absolut configurations of C6, C16, C26, and C36 can be given as S* (the * denotes unknown absolute configuration, but for the chosen coordinates the form appears to be S). The structure also contains five intramolecular and two intermolecular C-H···Br hydrogen bonds (Table 1 ). The intramolecular hydrogen bonds determine (or support) the orientation of the nicotine molecules relative to their equatorial three Br atoms. One of the nicotine molecules has two C-H···Br contacts: C21-H21A···Br2 and C25-H25A···Br6, the other three nicotine molecules show only one H bond. Two other intermolecular hydrogen bonds, C30-H30C···Br6 and C39-H39B···Br5, connect the complexes to form ribbons which extend in the b and c direction.
Examples of closely related compounds containing nicotine ligands include a mercury(II) chain polymer (Udupa & Krebs, 1980 ), a helical silver(I) coordination polymer (Meyer et al., 2006) and a chloride-nicotine copper(II) complex (Haendler, 1990) .
CuBr (1 mmol) was added to a solution of 4-cyanopyridine(1 mmol) in dmf (5 ml). The resulting mixture was stirred for about 10 min after which an orange precipitate formed. Nicotine (1 ml) was then added dropwise to the reaction mixture and stirring was continued, during which time the precipitate was dissolved, giving an orange solution.This solution then changed its colour to dark green with 30 min further stirring. The resulting solution was filtered and the dark green filtrate was transfered into a test tube and carefully laid on the surface of the filtrate with i-PrOH (10 ml 
Refinement
H atoms were positioned geometrically and refined using a riding model, with C-H = 0.95-1.00 Å and with U iso (H) = 1.2 (1.5 for methyl groups) times U eq (C). The Flack parameter used in the refinement is 0.058 (15) with 4309 Friedel pairs. Fig. 1 . Molecular structure of the title compound, with atom labels and 30% probability displacement ellipsoids. Intramolecular hydrogen bonds are shown as dashed lines. Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
Figures
x y z U iso */U eq Br1 0.28823 (7) 0.58585 (6) 0.76809 (6) 0.02612 (19) Br2 0.01897 (6) 0.79441 (7) 0.75355 (6) 0.0291 (2) Br3 0.25573 (7) 0.84149 (7) 0.95621 (6) 0.0305 (2) Br4 0.22450 (7) 0.78513 (7) 0.52996 (6) 0.02774 (19) Br5 0.48949 (6) 0.84084 (7) 0.72986 (6) 0.03022 (19) Br6 0.23762 (7) 1.04233 (7) 0.72339 (7) 0.0336 (2) C1 0.1183 (7) 0.6417 (7) 1.0069 (5) 0.0247 (18) (7) 0.5960 (7) 0.036 (2) C13 0.5644 (7) 0.5044 (8) 0.4954 (7) 0.034 (2) 0.035 (6) 0.051 (7) 0.058 (7) −0.016 (5) 0.008 (5) −0.011 (6) C5 0.024 (4) 0.032 (5) 0.036 (5) −0.008 (4) 0.018 (4) −0.018 (4) C6 0.052 (6) 0.041 (6) 0.031 (5) −0.018 (5) 0.013 (4) 0.008 (4) C7 0.047 (6) 0.045 (6) 0.030 (5) 0.010 (5) −0.005 (4) 0.000 (4) C8 0.035 (5) 0.030 (5) 0.030 (4) −0.013 (4) 0.004 (4) 0.004 (4) C9 0.042 (6) 0.054 (7) 0.040 (5) −0.012 (5) −0.006 (5) −0.005 (5) C10 0.031 (5) 0.045 (6) 0.038 (5) 0.021 (4) −0.007 (4) −0.001 (4) C11 0.027 (4) 0.061 (7) 0.016 (4) 0.005 (5) −0.006 (3) −0.009 (4) C12 0.036 (5) 0.032 (5) 0.040 (5) 0.012 (4) −0.013 (4) −0.004 (4) C13 0.022 (4) 0.037 (5) 0.044 (6) 0.002 (4) 0.005 (4) −0.012 (4) C14 0.048 (6) 0.056 (7) 0.036 (5) 0.020 (5) 0.008 (5) −0.013 (5) C15 0.033 (5) 0.060 (7) 0.036 (5) 0.014 (5) 0.005 (4) −0.011 (5) C16 0.033 (5) 0.035 (5) 0.039 (5) 0.019 (4) −0.010 (4) −0.013 (4) C17 0.082 (9) 0.038 (6) 0.036 (5) 0.006 (6) −0.008 (6) 0.024 (5) C18 0.068 (7) 0.036 (6) 0.034 (5) −0.029 (5) −0.004 (5) 0.007 (4) C19 0.044 (6) 0.037 (6) 0.062 (7) −0.001 (5) −0.010 (5) 0.008 (5) C20 0.036 (6) 0.065 (8) 0.060 (7) 0.014 (6) 0.017 (5) 0.043 (6) C21 0.041 (6) 0.056 (7) 0.046 (6) −0.006 (5) 0.000 (5) 0.025 (5) C22 0.044 (6) 0.058 (7) 0.033 (5) 0.014 (5) −0.005 (5) 0.000 (5) supplementary materials sup-12 Fig. 1 
